THE  ENERGY OF X  RAYS                111

by a magnet ic-spect rum method, and fell upon one of a

number of aiitieatliode> affixed to a hiding tray. The X
ray? so produced parsed through a s*heet of Al foil iH*Oo2

cm. thick, and were compkhbf ab>orLed in an ionisation

chamber consisting of a cylinder over a metre long filled
with the vapour of methyl iodide. The resulting total
ioni>ation was taken as meas-uring the energy of the X rays.
The ionisation current was balanced against a fraction taken
from the primary cat Ii ode -ray current by a variable shunt,
so that a null deflection was obtained in the electroscope
(see p. 134). Thus reliable readings could be obtained even
when the cathode-ray current was very irregular.

The ionisation which the cathode rays would have pro-
duced in methyl iodide vapour was deduced from the work
of Glasson (p. 12) and Whiddington (p. 10) on the passage
of cathode rays in air.

The result finally established by Beatty was

where           Ex= energy of the X rays,

Ec= energy of the parent cathode rays,
A= atomic weight- of anticathode,

'3= velocity of the cathode rays expressed as
a fraction of the velocity of light (i.e.
3xl010cms./sec.).

Thus, for an anticatiiode of platinum (with an atomic
weight of 195) and a bulb of medium hardness, with cathode
rays of speed, say 7-5 x 10y cms. /sec., rsW of the cathode-
ray energy reappears as X rays. With slower cathode rays,
or an antic at hode of lower atomic weight, the fraction would
be smaller.

These results refer only to the " independent " or primary
X rays (p. 133). When characteristic rays are excited, their
effects have to be added to those given by the above formula.
The efficiency of an X-ray bulb is much greater when a
characteristic radiation is strongly excited. A formula com-
prising both classes of radiation has not yet been obtained.

1 See Rutherford and Barnes, P.M. Sept. 1915.arent cathode rays
